Expression, cytoskeletal utilization and dimer formation of tropomyosin derived from retroviral-mediated cDNA transfer. Metabolism of tropomyosin from transduced cDNA.
Expression of the tropomyosin-1 isoform was enhanced by cDNA transfer in non-transformed murine 3T3 fibroblasts and also in v-Ki-ras transformed fibroblasts in which native tropomyosin-1 expression had been reduced and tropomyosin-2 synthesis virtually eliminated by action of the oncogene. The level of synthesis of insert-derived tropomyosin-1 was similar in normal and transformed transductants (3-5 times normal levels). The high level of insert-derived tropomyosin-1 expression resulted in a considerable increase in tropomyosin-1 utilization in the cytoskeleton of transformed cells, but this expression still did not reach normal levels, suggesting an oncogene-related inhibition of tropomyosin utilization. A large proportion of newly synthesized native tropomyosin-1 in normal, unmodified fibroblasts appeared in homodimers which, upon prolonged incubation, were largely converted to the heterodimers. Excess tropomyosin-1 derived from the inserted cDNA also appeared largely as the homodimer in both normal and transformed cells. This homodimer was utilized effectively in the formation of cytoskeletal structures but was partially converted to heterodimer by chain exchange. Under steady-state conditions, approximately 33% of the cytoskeletal tropomyosin-1-containing dimers were homodimers, compared to approximately 10% in normal fibroblasts. The results show that the increased amount of tropomyosin-1 homodimer entering the cytoskeleton under conditions of tropomyosin-1 excess, results in an atypical microfilament composition. The effect of this excess of tropomyosin-1 homodimers on stability or function of microfilament fibers remains to be determined. The results also confirm that the mechanisms of rapid homodimer formation with conversion to heterodimers by chain exchange, known from in vitro studies, also occur in vivo.